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The following includes the entire set of pending claims including mark-ups. 
Please amend Claims 8-9, 1 1-15, and 19. 
Please cancel Claim 7. 

1 . (previously presented) Apparatus for measuring reactions on a biochip during a 
microarray procedure by imaging the changes in height which occur at the spots of an array of 
spots on a biochip, said biochip including a transparent slide having a surface on which the spots 
are placed, the entire surface having a surface roughness of less than the height of molecules in the 
spots on said surface. 

2. (original) The apparatus of Claim 1 in which the slide is transparent to 
electromagnetic radiation in a range of wavelengths used by said apparatus to form an image of 
the height profile of reactions at the spots of said array. 

3. (original) The apparatus of Claim 1 including a prism having a first surface said 
surface having a surface roughness of less than about 3 00 A. 

4. (previously presented) The apparatus of Claim 1 wherein said surface roughness is 
sufficiently low to allow resolution of molecules in said spots. 

5. (original) The apparatus of Claim 1 wherein said surface roughness is lower than the 
change in height after a binding reaction. 

6. (previously presented) A biochip including a transparent slide having a first surface, 
the entire surface having a surface roughness of less than about 300A, said surface having 
thereon an array of spots, each of said spots including a biological test material. 

7. (canceled). 
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8. (currently amended) An apparatus for measuring reactions on a biochip by imaging 
the changes in height of biomolecules which occur at the spots of an array of spots on the 
surface of the biochi p, the apparatus comprising[[;]]: 

an optical imaging apparatus having a polarized light source emitting a polarized, 
extended beam of light; 

a TIR structure having a TIR surface, the light fiom said polarized light source member 
being reflected only [[on]] a single time by the TIR surface, the array of spots being within the 
evanescent field associated with the total reflection at the TIR surface; and 

a polarization-sensitive, two-dimensional array detector, said detector detecting the light 
beam reflected from the TIR surface including the spatially distributed polarization change 
caused by the array of spots; 

the entire TIR surface having a surface roughness of less, than the height of molecules in 

said spots. 

9. (currently amended) An apparatus for imaging binding reactions on a biochip by 
imaging the changes in height of biomolecules which occur at the spots of an array of spots on 
the surface of the biochip comprising!!;]] a TIR surface having a surface roughness sufficiently 
low that spots on the biochip can be resolved as separate images and that thickness changes can 
be resolved on the spots , the entire TIR surface having a surf ace roughness of less than the height 
of molecules in the spots on said surface , 

10. (original) The apparatus of claim 9 wherein said surface roughness is about 300A or 
less within the measured area. 

1 1 . (currently amended) Apparatus for measuring reactions on a biochip by imaging the 
changes in height which occurs at the spots of an array of spots on the surface of a biochip, said 
biochip including a transparent slide having a surface roughness sufficiently low to resolve as 
separate images changes in height in the femtogram/mm 2 range, the entire surface having a 
surface roughness of less than the height of molecules in the sp° ts Qn said surface. 

12. (currently amended) An apparatus for measuring binding reactions on a biochip by 
imaging the changes in height of biological material which occurs at the spots of an array of 
spots on [[the]] a surface of the biochip wherein the surface roughness of said surface is a 
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fraction of the biomolecule height , the entire surface having a surfac e roughness of less than the 
height of molecules in the spots on said surface . 

13. (currently amended) An apparatus for measuring binding reactions on a biochip by 
imaging the changes in height of biological material due to the binding reactions which occur at 
the spots of an array of spots on the surface of the biochip wherein the surface roughness of said 
surface is sufficiently low to permit distinguishing the changes in height from the roughness 
features of the surfac e, the entire surface having a su rface roughness of less than the height of 
molecules in the spots on said surface . 

14. (currently amended) An apparatus for measuring reactions on a biochip by imaging 
the changes in height of biological material which occurs at the spots of an array of spots on the 
surface of the biochi p. the apparatus comprising|T;Hl 

an optical imaging apparatus having a polarized light source emitting a polarized, 

extended beam of light; 

a TIR structure having a TIR surface, the light from said polarized light source member 
being reflected only [[on]] a single time by the TIR surface, the array of spots being within the 
evanescent field associated with the total reflection at the TIR surface; and. 

a polarization-sensitive, two-dimensional array detector, said detector detecting the light 
beam reflected from the TIR surface including the spatially distributed polarization change 
caused by the array of spots; 

the TIR surface having a surface roughness that is sufficiently low to permit 
distinguishing the changes in height from the surface roughness features, the entire TIR surface 
having a surface roughness of less than the height of molecules in the snots on said surface. 


15. (currently amended) Apparatus for spatially resolved imaging of a plurality of spots 
in a bioarray of spots on the surface of a biochip . the apparatus comprising[[;]]: 

an optical assembly in which the biochip is a part and in which the surface is a TIR 
surface for an extended beam of polarized light introduced into the optical assembly, the said 
surface being the only TIR surface in the path of the beam of light, the entire TIR surface having 
a surface roughness of less than the height of molecules in the soots on said surface; and 

a source of an extended beam of polarized light positioned in relation to the optical 
assembly to cause the extended beam of polarized light to enter the optical assembly and to 
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have a single total internal reflection in the optical assembly which total internal reflection 
occurs at the TIR surface, and thereafter [[to]] exit exite the optical assembly [[j]^ 

16. (original) The apparatus of claim 15 further comprising an image capturing device 
positioned to receive the beam of light exiting from the optical assembly to record the spatially 
resolved changes in polarization impressed on the beam of light by the plurality of spots of the 
bioarray which are within the area of the beam of light 

17. (original) The apparatus of claim 15 wherein said optical assembly includes a prism 
having a first surface and the biochip, and the prism and the biochip are assembled such that the 
surface of the biochip on which the spots reside is the only TIR surface of the optical assembly 
in the path of the beam of light. 

18. (original) The apparatus of claim 17 wherein the biochip resides on a surface of the 
prism with an index matching fluid between them to cause polarized light to pass from the 
prism through the slide to the TIR surface and to be reflected back into the prism in a single 
reflection at the TIR surface and thereafter to exit the optical assembly. 

19. (currently amended) A method for obtaining spatially resolved images of a plurality 
of spots of an array of spots on a biochip surface comprising[[;]]: 

placing a biochip having an array of spots on its upper surface into combination with a 
prism to form an optical assembly in which the upper surface of the biochip is a TIR surface and 
such that an extended beam of polarized light introduced into the optical assembly will have 
only a single reflection at the TIR surface, the entire TIR surfa ce having a surface roughness of 
less than the height of molecules in the spots on said surface . 


20. (previously presented) The method of claim 19 further comprising recording the 
spatially resolved images of spots on the biochip surface within the beam of light. 

21. (previously presented) The apparatus of claim 1 , wherein the surface roughness is 
sufficiently low to resolve as separate images changes in height in the femtogram/mm range. 
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22: (previously presented) The apparatus of claim 1, wherein the surface roughness is a 
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fraction of the biomolecuie height. 

23. (previously presented) The apparatus of claim 1, wherein the surface roughness is 
sufficiently low to permit distinguishing the changes in height from the roughness features of 
the surface. 
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